Lack of SIGIRR/TIR8 aggravates hydrocarbon oil-induced lupus nephritis.
Multiple genetic factors contribute to the clinical variability of spontaneous systemic lupus erythematosus (SLE) but their role in drug-induced SLE remain largely unknown. Hydrocarbon oil-induced SLE depends on mesothelial cell apoptosis and Toll-like receptor (TLR)-7-mediated induction of type I interferons. Hence, we hypothesized that TIR8/SIGIRR, an endogenous TLR inhibitor, prevents oil-induced SLE. Sigirr-deficient dendritic cells expressed higher TLR7 mRNA levels and TLR7 activation resulted in increased IL-12 production in vitro. In vivo, lack of SIGIRR increased surface CD40 expression on spleen CD11c(+) dendritic cells and MX-1, TNF, IL-12, BAFF and BCL-2 mRNA expression 6 months after pristane injection. Spleen cell counts of CD4(-)/CD8(-) 'autoreactive' T cells and B220(+) B cells were also increased in Sigirr(-/-) mice. Serum autoantibody analysis revealed that Sigirr deficiency specifically enhanced the production of rheumatoid factor (from 4 months of age) and anti-snRNP IgG (from 5 months of age), while anti-Smith IgG or anti-dsDNA IgG were independent of the Sigirr genotype. This effect was sufficient to significantly aggravate lupus nephritis in Sigirr-deficient mice. Structure model prediction identified the BB loop of SIGIRR's intracellular TIR domain to interact with TLR7 and MyD88. BB loop deletion was sufficient to completely abrogate SIGIRR's inhibitory effect on TLR7 signalling. Thus, TIR8/SIGIRR protects from hydrocarbon oil-induced lupus by suppressing the TLR7-mediated activation of dendritic cells, via its intracellular BB loop.